Currently, there are several commercially available multigene tests for risk stratification in prostate cancer. These tests have been validated retrospectively; however, prospective studies are needed to fully establish their clinical roles. In some cases, molecular studies may add value, and updated NCCN Guidelines recommend "consideration" of molecular tests under certain circumstances, such as to help ascertain the likelihood of death from conservative management, of biochemical progression after radical prostatectomy or external-beam therapy, and of developing metastasis after radical prostatectomy or salvage radiotherapy.
Multigene Testing in Localized Prostate Cancer
Presented by Ashley E. Ross, MD, PhD field is moving toward developing predictive (vs prognostic) tests indicating whether a patient will respond to a particular therapy, and he said that predictive tests will undoubtedly be more clinically useful.
"Last year, NCCN incorporated molecular testing into the NCCN Guidelines for Prostate Cancer for the first time. This was not a hard recommendation, and the wording said to 'consider' available tests under certain circumstances," Dr. Ross explained. The NCCN Guidelines recommendation states: "Men with clinically localized disease may consider the use of tumor-based molecular assays. Retrospective case cohort studies have shown that molecular assays performed on biopsy or prostatectomy specimens provide prognostic information independent of NCCN risk groups. These include, but are not limited to, likelihood of death with conservative management, likelihood of biochemical progression after radical prostatectomy or external-beam therapy, and likelihood of developing metastasis after radical prostatectomy or salvage radiotherapy." "Localized prostate cancer is characterized by extraordinary genomic complexity, with various copy number alterations-including deletions and amplifications-chromosomal rearrangements, and, to a lesser extent, point mutations," Dr. Ross said. "The hope is that molecular tests can aid in treatment selection and in deciding which patients need treatment intensification." Available molecular tests for localized prostate cancer are summarized in Table 1 .
Multiplex Testing
Oncotype DX for prostate cancer generates a genomic score based on quantitative reverse transcription PCR of 12 genes and 5 housekeeping genes. Each 20-point increase in Genomic Prostate Score (GPS) is equivalent to a 2-fold risk of greater than Gleason 4 + 3 or pT3 disease at radical prostatectomy. Oncotype DX is intended to evaluate biopsies in men with low-or low-intermediate-risk disease managed on active surveillance. The performance of Oncotype DX has not yet been reported in active surveillance cohorts but has been reported in men undergoing prostatectomy. In a meta-analysis of 732 patients from 2 studies, the GPS score added predictive value to the CAPRA-S (the Cancer of the Prostate Risk Assessment Postsurgical) score in predicting the likelihood of unfavorable pathology on prostatectomy across different NCCN subgroups. 6 ProMark is a multiplex proteomics assay also designed to evaluate biopsy specimens and predict unfavorable pathology at prostatectomy. The test has been studied in biopsies from men undergoing prostatectomy, but it has not yet been validated or tested in a longitudinal cohort. 7 The Decipher test was designed for use in prostatectomy tissue and biopsy specimens, and is based on 22 genomic markers selected for their ability to predict rapid development of metastasis after radical prostatectomy. Decipher has been validated in 3 different studies: a Mayo Clinic study 8 of 219 men with high-risk prostate cancer, a Johns Hopkins study 9 of 260 intermediate-and high-risk men, and a Cleveland Clinic study 10 of 169 men. In all 3 cohorts, Decipher was an independent predictor of metastatic progression following prostatectomy.
In addition to the ability of Decipher to predict metastatic progression after treatment, it also has been shown to predict prostate cancer-specific mortality, with scores greater than 0.6 having an 11 times higher risk of prostate cancer-specific mortality compared with lower Decipher scores (<0.4).
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Beyond predicting which men may have aggressive prostate cancer, "Decipher may be able to better predict which men don't need salvage therapy after biochemical recurrence following radical prostatectomy," Dr. Ross said. When compared with the Briganti nomogram and CAPRA-S in the post-radical prostatectomy settings of adjuvant and salvage radiation, the Decipher score led to the reclassification of Cell cycle abnormalities are common in localized prostate cancer, and Prolaris (Myriad Genetics, Inc., Salt Lake City, UT) and immunohistochemistry from Ki- Prolaris, a quantitative polymerase chain reaction (PCR) test based on 31 cell cycle genes normalized to 15 housekeeping genes, has use in all risk categories of prostate cancer and provides "added prognostic information," Dr. Ross said. In one study, an increased Prolaris cell cycle proliferation (CCP) score correlated with an increase in prostate cancer biochemical recurrence after radical prostatectomy and prostate cancer death in patients managed with watchful waiting.
1 These findings were validated in a second study in which an increased CCP score resulted in decreased survival after radical prostatectomy in patients at low, intermediate, and high risk. 2 Two studies validated Prolaris in needle biopsy cohorts after radical prostatectomy 3 and after radiation. 4 After prostatectomy, an increased CCP score predicted biochemical recurrence and increased the risk of metastasis (hazard ratio [HR], 1.5 and 4.2, respectively) per unit increase in score on multivariate analysis. Further, in a group of men conservatively managed undergoing needle biopsy in the Prostate Cancer Transatlantic Consortium, the HR for death per unit of CCP increase was approximately 2. 5 Therefore, Cuzick et al 5 suggested that the CCP score can identify men who can be managed conservatively. treated with radiation will have a decreased rate of metastasis. The score itself, however, is not predictive of decreased metastasis in men not undergoing radiation. "If validated, this predictive test could help identify men who would have the most to gain from radiation therapy," he added.
Clinical Practice
Looking at NCCN risk categories, for men who fulfill very low-risk criteria and are older than 65 years, 39% and 49% of men, respectively, into lower risk categories; metastasis-free survival rates were 97% and 96%, respectively.
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"These tests have prognostic value and may be useful for shared decision-making, but genomic signatures that are predictive for treatment response will ultimately have more value." These signatures are starting to be reported. For instance, a manuscript currently submitted and in review by Zhao et al attempts to define a genomic signature to predict response to radiation. A high score signals that men Molecular tests should be put in the context of current practice, where multiparametric MRI, fusion biopsy, and nomograms for treatment decisions are being used.
The largest impact of molecular tests will be in the areas with the greatest treatment-decision uncertainty regarding primary therapy for intermediate-and high-risk disease: radical prostatectomy versus radiation therapy; intensity of radiation therapy; whether to add androgen deprivation therapy to radiation therapy; and early use of docetaxel. "Predictive biomarkers would be informative in this setting and would be a large advancement," Dr. Ross concluded.
Dr. Ross stated that "no additional molecular tests are indicated." With careful follow-up and serial biopsies, virtually no prostate cancer-specific deaths have been reported in very low-risk disease. "An interesting concept is whether using a molecular test can allow for deferral of frequent biopsies in this very low-risk group. This has not been tested longitudinally," Dr. Ross noted.
The situation is different for low-risk prostate cancer. The data for active surveillance of men with NCCN low-risk disease are limited compared with very low-risk disease, and these men are at significantly higher risk of grade reclassification during surveillance ( Figure 1) . 13 Although most molecular tests will be confirmatory in men with NCCN low-risk disease, some men in this risk category may benefit from testing. "The rate of higher grade classification is significantly higher on biopsy. PTEN-ERG tests and other tests might provide added information in the low-risk group. Some of these men might need treatment to prevent progression of disease and metastasis," Dr. Ross commented.
For men with intermediate-or high-risk disease who need primary treatment, available tests currently do not aid in the decision between radical prostatectomy and radiation therapy as primary therapy. 
